A new antibiotic, cryomycin, was isolated from the culture filtrate of a facultatively psychrophilic streptomycete. As a result of taxonomic studies, it was considered a new subspecies for which the name Streptomyces griseus subsp. psychrophilus, Yoshida, Tani and Ogata, is proposed. The type strain is AKU 2881. This organism grows at 0~37°C and produces cryomycin at 0~18°C. Cryomycin is a peptide antibiotic containing a rather large amount of glycine in its molecule. It darkens at 214~217°C with decomposition. This antibiotic is highly active against Gram-positive bacteria in vitro. The LD50 in mice by intravenous injection is 150 mg/kg.
In our screening studies for newantibiotics produced by psychrophilic microorganisms, a weakly acidic peptide antibiotic was found in the cultured broth of a Streptomyces, which was isolated at low temperature from a soil sample.
This active principle was isolated and designated as cryomycin. The cryomycinproducing strain grew at 0-37°C, and produced the antibiotic at 0°~18°C but never above 20°C. A preliminary description of this organism and its antibiotic formation was made in previous paper.1} This paper is concerned with additional taxonomic characterization of the organism producing cryomycin and with the production, isolation and properties of the antibiotic. Strain No. 81 grewwell at 15°C aswell as at 27°C in the pH range of 5-9. The minimumtemperature for growth of strain No. 81 was 0°C. Visible colonies occurred at 0°C after about 3 weeks, and at 5°C after 2 weeks. More rapid growth was observed as the incubation temperature increased (Fig. 1) . According to the definition of psychrophilic microorganisms by Stokes2), the strain No. 81 should be designated as a "facultatively psychrophilic" Streptomyces. The method of Pridham and Gottlieb was employed to dertermine the utilization of carbon sources. As shown in Table2, most of the carbon sources tested were utilized except for raffinose and z-inositol.
Based on the description in the Bergey's Mannual of Determinative Becteriology, 7 th ed., Streptomyces griseus, Waksmanand Henrici, 1948, closely resembled strain No. 81. However, a striking characteristic of strain No. 81 was its ability to grow even at 0°C, whereas Streptomyces griseus barely grew at temperatures below 20°C.
In view of the above, strain No. 81 was believed to represent a newsubspecies and was named Streptomyces griseus subsp. psychrophilus, Yoshida, Tani and Ogata.
The type strain is designated AKU*2881.
* AKU: Abbreviation of culture collection, Faculty of Agriculture, Kyoto University, Kyoto, Japan. Conditions for producing cryomycin was studied in shake culture using 1 %glucose, sucrose, lactose, maltose, starch or glycerol cryomycin is as follows : The cultured broth filtrate was acidified to pH 2.0 with 10 % hydrochloric acid, 1-butanol added, and the mixture stirred for 30 minutes. The organic phase then was separated by centrifugation and concentrated to a small volume in vacuo. Dilution of the concentrate with ethyl acetate yielded a precipitate which was dissolved in a small volume of water and applied to a DEAE-cellulose column equilibrated with 0.005 m NaCLSaline water in increasing concentration was used as an eluant. Cryomycin was eluted with 0.05~0.1m NaCl. The eluate was passed through Dowex50W(H+) ion-exchanger, and the active effluent condensed to a small volume under reduced pressure, further purified on Sephadex G-10 by gel chromatography and precipitated from methanol. Physical and Chemical Properties Cryomycin was obtained as a white powder with weakly acidic properties. It darkens at 214~217°Cwith decomposition. The ultraviolet absorption spectrum shows a maximumat 269mju (El?m ca. 60) (Fig. 3) . The infrared absorption spectrum has the following frequencies : 3350, 2960, 1740, 1660 and 1530 cm"1 (Fig. 4) . Elemental analysis gave the following composition(%); C 59. 79, H 7.78, N 9.95 For the detection of fatty acids in the cryomycin molecule, thin-layer chromatography and gas chromatography were carried out on a petroleum ether extract of the hydrolyzate of cryomycin. No fatty acids could be detected. The activity of cryomycin was reduced by heating, especially in the alkaline pH range.
Biological Properties
The antimicrobial spectrum of cryomycin was determined by an agar dilution streakmethod. The results are shown in Tables 4 and 5 . Cryomycin inhibits Grampositive bacteria and some yeasts, but not fungi.
The LD60 in mice of cryomycin is 150 mg/kg when given intravenously.
Discussion
On the basis of physical and chemical properties, cryomycin can be differentiated from known peptide antibiotics.
It is especially unique with reference to the large content of glycine in its molecule.
Cryomycin somewhat resembles saramycetin3) and antibiotic 3624) in its ultravio' et absorption maximumnear 270 mju and white powdery nature. However, elemental analysis, melting point and biological activity differentiate cryomycin from saramycetin. Antibiotic 362 also differs from cryomycin in its amphoteric properties and biological activity.
On the basis of the investigations described above, cryomycin is considered to be a new antibiotic.
Wehave recently reported that the cryomycin-producing organism resembled Streptomyces globisporus5), but the results represented in this paper suggest that Streptomyces griseus is a better choice for a specific epithet.
